Science can benefit from challenges to accepted beliefs. On page 4 Rawles and Rowland take issue with two such beliefs,' namely: (a) that ventricular rhythm during atrial fibrillation is random; and (b) that in patients with atrial fibrillation the pulse is irregularly irregular. These two aspects of atrial fibrillation should not be confused.
RANDOM VENTRICULAR RHYTHM IN ATRIAL FIBRILLATION
Twenty years ago we decided to study haemodynamic function in patients with atrial fibrillation because we considered that the irregular ventricular rhythm was an experiment of nature in which there was continuous post-extrasystolic potentiation. 2 We realised that in patients with atrial fibrillation any relation between RR intervals and a haemodynamic variable, for example left ventricular pressure, could be due to an interrelation between the RR intervals themselves. Analysis of the ventricular rhythm in patients with atrial fibrillation3'6 showed that in most patients with atrial fibrillation the ventricular rhythm was random.
Moreover, the random pattern of the ventricular rhythm during atrial fibrillation was little affected by exercise or digitalis treatment or both. Arguments about whether or not the ventricular 1 2 rhythm is always random during atrial fibrillation detract from the pathophysiological riddle of why the ventricles behave as they do. Therefore, I am disappointed that Rawles and Rowland, in challenging the existing theory, do not offer an alternative explanation, especially of why the ventricular rhythm was random in 70% of their patients whereas in 30% it was not. They certainly err when they say that the normal distribution of RR intervals cannot be associated with randomly occurring events. The distribution of events and the concept of a renewal process are independent. True, a slight deviation from randomness could be seen in a number of patients in the study reported by Bootsma et al,3 but this did not affect the overall conclusions.
Although marginal statistical differences should not be ignored, they are not necessarily of biological or clinical importance. So I maintain that for all practical purposes the ventricular rhythm is random in true atrial fibrillation. This is remarkable because most biological phenomena tend to show some predictability or periodicity or both. When the ventricular rhythm in atrial fibrillation is not random one is either dealing with an artefact or a mixture of other arrhythmias or conduction defects or both.
Intra-atrial electrograms obtained during atrial fibrillation show a random and erratic high frequency activation pattern that accords with our original concept of atrial electrical behaviour." 18 19 The arrival of the atrial impulses (at the atrioventricular junction) may be mathematically characterised as a Poisson process."4 It may be difficult to explain non-random ventricular episodes that result from this form of atrial electrical activity, but it is impossible to explain a random ventricular rhythm from a non-random atrial input into the atrioventricular junction. Or do Rawles and Rowland suggest that there are three patterns of atrial electrical activity during atrial fibrillation?-one causing a random ventricular rhythm, one responsible for a non-random ventricular rhythm and a negative first order autocorrelation coefficient, and one with a non-random ventricular rhythm and a positive first order correlation coefficient. This is so unlikely that we must seriously question their assumptions. Another disturbing factor is that these three apparently different types of atrial fibrillation are not related to the primary disease that causes or underlies the fibrillation of the atria. The pulse in atrial fibrillation 3 correlograms of RR intervals and stroke distances is statistically significant (p<0 01 and <0 001 respectively).' I find this impossible to accept because the RR interval still lasts while the ventricular contraction takes place, as can be seen in Fig. 7 of Rawles and Rowland's paper. This finding suggests that both RR intervals and left ventricular contractions are determined by a "magic" third factor. The only comment that Rawles and Rowland make about this result is that in Fig. 6 "The crosscorrelogram shows a very complex pattem of interrelations.. .". I wonder whether this unusual finding could be due to the small number of cardiac cycles studied or the disputed stroke distance method that they used.34 I am disappointed that Rawles and Rowland's study does not shed new light on the source of the ventricular irregularity and on its effect on the behaviour of the pulse in patients with atrial fibrillation. But I am grateful for their frank criticism and for this opportunity to respond to it. It made me go over our old data and reflect on our earlier theories.2 326 I have come to the conclusion that as yet we have nothing better to offer and I look forward to further exploration of this fascinating aspect of the study of cardiac arrhythmias.
